Suppression of pain and joint destruction by inhibition of the proteasome system in experimental osteoarthritis.
Osteoarthritis is a degenerative joint disease with pain and loss of joint function as major pathological features. Recent studies show that proteasome inhibitors reduce pain in various pathological conditions. We evaluated the effects of MG132, a reversible proteasome inhibitor on pain and joint destruction in a rat model of osteoarthritis. Osteoarthritis was induced by intraarticular injection of monosodium iodoacetate into the rat knee. Knee joint stiffness was scored and nociception was evaluated by mechanical pressure applied to the respective hind paw. Knee joint destruction was assessed by radiological and histological analyses. Expression of matrix metalloproteinase-3 (MMP-3) was analyzed by quantitative reverse transcription polymerase chain reaction in the knee articular cartilage. Expression of substance P (SP) and calcitonin gene-related peptide (CGRP) was studied in the dorsal root ganglia (L4-L6) by quantitative reverse transcription polymerase chain reaction and in the knee joints by immunohistochemistry. Our results indicate that daily treatment of osteoarthritic rats with MG132 significantly increases their mobility while the swelling, pain thresholds, and pathological features of the affected joints were reduced. Furthermore, the upregulated expression of MMP-3, SP, and CGRP in the arthritic rats was normalized by MG132 administration. We conclude that the proteasome inhibitor MG132 reduces pain and joint destruction, probably by involving the peripheral nervous system, and that changes in SP and CGRP expression correlate with alterations in behavioural responses. Our findings suggest that nontoxic proteasome inhibitors may represent a novel pharmacotherapy for osteoarthritis.